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CLAIMS 

What is claimed is: 



S°^n A method performed in an atomic layer deposition (ALD) process 

' conductedun a process chamber, the method comprising: 

5 V supplying a gas to the process chamber; 

vandng a flux of the gas to a substrate an ALD process by varying the 
chamber conductance. 



N 2. The metHod of Claim 1 wherein varying the chamber conductance 

Ul \ 

composes varying an areaW an opening between a process region and a lower pressure 



10 volume outside the process region. 

3. The method of Claim 1 wherein varying the chamber conductance varies 
the flux of ions to the substrate in t^ALD process. 

4 The method of Claim l\wherein varying the chamber conductance varies 
the flux of reactive atoms to the substrate in an ALD process. 

15 5. The method of Claim 1 wherein the flux of the gas on the substrate varies 

inversely with the chamber conductance, such fl^at the flux of the gas on the substrate 
increases when the conductance decreases. ^ 

6. The method of Claim 1 wherein the pressure in the process region varies 
inversely with the chamber conductance. 

20 7. The method of Claim 1 wherein varying the\hamber conductance 

comprises periodically varying the conductance. 

8. The method of Claim 7 wherein said periodically varying the conductance 
varies the conductance between relatively low and relatively high copductances. 
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The method of Claim 8 further comprising generating ions during low 
conductance^riods . 

10. The methqd of Claim 8 further comprising generating reactive atoms 
during low conductance penc^ds. 



1 1 . The method of Claim ^further comprising generating a plasma during low 
conductance periods. 



12. The method of Claim 1 1 further comprising applying RF power within the 
process chamber during low conductance periods to generate the plasma. 

13. The method of Claim 12 wherein applying RF pbwer to generate a plasma 
comprises applying a constant RF power while increasing chamberpressure, by lowering 
chamber conductance, to ignite the plasma, the method further comprising: 

extinguishing the plasma by decreasing chamber pressure, by^^reasing 
chamber conductance. 



< — 



~7 

14. The method of Claim 1 wherein said varying a flux is part of a deposition 
sequence, the deposition sequence comprising separating each of a plurality of low 
conductance periods from one amrfher by one of a plurality of high conductance periods. 

^ The method of Claim 1 wherein said varying a flux is part of a deposition 
sequence for depositing a thin film onto the substrate in the process chamber, the 



deposition sequence comprising: 



introducing a first reacta^t gas into the chamber; 

forming at least one monolayer otsthe substrate by adsorption of the first 



Dfstjie sul 

reactant gas; 



increasing the conductance out of the process region; 
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decreasing the conductance out of the process region; 

ltroducing at least one ion generating feed gas into the chamber; 
generating a plasma from the ion generating feed gas to form ions; 
exposing the substrate to the ions; 
modulating the ions; 

reacting the monolayer with the ions to deposit the thin film; 
increasing the CQnductance out of the process region; 

i \ 

Y evacuating excess ion generating feed gas from the chamber; and 

\ p 

decreasing the conductance out of the process region. 



1 6. The method of Claim 1 wherein said varying a flux is part of a deposition 
sequence for depositing a thin film onto the substrate in the process chamber, the 
deposition sequence comprising: ^ 

\ 

introducing a first reactant ga^into the chamber; 

forming at least one monolayer on the substrate by adsorption of the first 
reactant gas; 

increasing the conductance out of the process region; 

decreasing the conductance out of the process region; 

introducing at least one reactive atom generating feed gas into the 
chamber; 

generating a plasma from the reactive atom g^ierating feed gas to form 
reactive atoms; 

exposing the substrate to the reactive atoms; 
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and 




the reactive atoms; 



reacting the monbte^er with the reactive atoms to deposit the thin film; 
increasing the conductance obkqf the process region; 



evacuatmg excess reactive atom generatibgfeed gas from the chamber; 



decreasing the conductance out of the process region. 



1 A. The method of Claim 1 further comprising introducing a purge gas to the 
process regid^and varying the chamber conductance. 

1 8, The ri^thod of Claim 1 7 wherein varying the chamber conductance 
comprises periodically frying the conductance between relatively low and relatively 
high conductances, wherein4ngh conductance periods occur at the beginning and end of 
each purge gas pulse with a pen^d of low conductance in-between. 



\f/ In a deposition process p^formed in a process chamber having a process 
region, a method comprising: 

introducing a gas into the process^gion for a first duration; 

increasing the conductance out of the process region for a second duration; 

introducing at least one additional gas; 



and 



decreasing the conductance out of the process regiq^i for a third duration; 



increasing the conductance out of the process region for a ihurth duration. 
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